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considerable electric tension in the atmosphere at the time. The 
weather was also remarkably dry. 

Trebizond, Dec. 15, 1872 W. Gifford Pa.lgr.ave 


The Spectrum of the Aurora and of the Zodiacal Light 

Upon a perusal of the chapter in Dr. Schellen’s ** Spectrum 
Analysis,” specially bearing on the above subjects, I have been 
led to think—firstly, that our present knowledge of these spectra 
is far from complete ; and secondly, that so far as such know¬ 
ledge extends, it hardly warrants some of the conclusions arrived 
at in Dr. Schellen’s work. To test the question of the aurora, 
I have collected, chiefly from the pages of Nature, a set of 
observations (excluding a few which gave only rough results), 
and have arranged them under the heads of the several lines, so 
that these and their characteristics may be seen at a glance, and 
the observations compared ; and from these observations I de¬ 
duce the following remarks :— 

x. That the full spectrum of the aurora consists of seven bright 
lines or bands and a faint diffused spectrum. 

2. That two (perhaps three) of these lines are sharp and well 
defined, while the others are more or less nebulous. (As Lord 
Lindsay notes one of the lines to be sharp on one side and nebu¬ 
lous on the other, it is probable that this, and perhaps others of 
the nebulous lines, would resolve into groups of lines under 
higher instrumental power.) 

3. That the red line (which seems to have been actually posi¬ 
tioned by two observers only) is not found to coincide with the 
spectrum, of any known substance or gas. ( But see next note.) 

* 4. That the yellow-green aurora line, and perhaps two other 
lines, according to one observer, coincide with lines of oxygen ; 
while two lines, according to other observers, either fall very near 
to, or actually coincide with, F and G hydrogen, and that to this 
extent the axiom of Zollner, that the spectrum of the aurora does 
not agree with any of the known spectra of the gases of our 
atmosphere, is challenged. 

6. That Zollner’s theory of the lines or bands in the blue being 
remains of a continuous spectrum broken up by dark absorption 
bands, is hardly supported by the other observers. 

7. That the aurora spectrum is probably a mixed one, and 
that the red and yellow-green lines are independent spectra ; as 
also may possibly be che corona line and the continuous spectrum 
crossed with the fainter lines. 

8. That the discrepancies in the observations recorded are con¬ 
siderable, and that all the lines (except, perhaps, Angstrom’s), 
and specially the red one, require further examination to confirm 
their position. 

And this last proposition I venture to commend to the atten¬ 
tion of your spectroscopic correspondents during this winter. 

The zodiacal light will also undeniably bear further investiga¬ 
tion. The evidence at present seems to strongly incline to the 
presence of a faint continuous spectrum only. _ Webb, Back¬ 
house and Pringle are positive in their observations as to this ; 
and, on the other hand, the bright green line referred to by Dr. 
Schellen, as seen by Angstrom and Zollner in all farts of the 
sky can, as Pringle has well noticed, hardly be assumed to 
belong conclusively to the zodiacal light, but rather to some 
faint accompanying aurora. 1 am not aware whether the zodi¬ 
acal light and the aurora have been examined with a polariscope. 
The light, though faint, might, I imagine, be tested with a 
Nicol’s prism and Savart bands. An observation of the zodiacal 
light in the spring showed me its faint rose-red tint very distinctly, 
although I was not at that time aware that this tint was cha¬ 
racteristic. 

Aurora Spectrum 

No. I .—A Line in the Red between C and D 
Observer. Remarks. 

T. F. (Torquay). Strong, intermediate in colour and posi¬ 
tion to lithium and calcium. 

T R. C. Like lithium line, but duskier ; well seen 

in Browning’s miniature spectroscope ; 
sharp and well defined. 

BARKER. Almost equidistant between C and D ; 

wave-length, 623* (C and D being re- 

* A line of nitrogen in the air spectrum seems to lie very close to this 
position, and if other lines lie so near to, or coincide with, those of oxygen 
and hydrogen, it would appear not unreasonable, until further evidence is 
obtained, to conjecture that the Aurora Spectrum may be wholly or in part 

an air spectrum modified by temperature pressure,—J. R. C, 


Proctor. 

Piazzj Smyth. 

Backhouse. 

Zollner. 

(Schellen.) 


spectively 656 and 589); sharp and 
well defined; brightness 3 (counting 
from 1 as brightest). 

At 24 ; Ha being 18, and Na 32. Does 
not coincide with any other line ob¬ 
server has seen. 

Between sodium and lithium, but'nearer 
the latter. Estimated at W.L. 6350. 

Seen in eight auroras, out of thirty-four 
observed. 

More refrangible than Ha ; possibly lies 
near the dark telluric lines A ; wave¬ 
length, 6,279 (Angstrom). 


No. 2 .—A Line in the Yellow Green between Dand £ (principal 
auroral line) 

T. F. (Torquay). Strong; pale yellow near D. 

J. R. C. Sharp and well defined; like principal 

line in nebulte, but brighter ; a peculiar 
flickering noticed in the line during the 
displays of Oct. 1870 and Feb. 1872. 
Alvan’Clark, jun. f Wave-length, 569. (Probably an error 
f °r 5S9-—J- R- C.) 

Wave-length, 562; sharp and well de¬ 
fined; brightness, I. 

At 41 (Na being 32);jjiebulous ; abso¬ 
lutely coincident with a line in a lu- 
miere tube attributed to oxygen. 

Sharp and well defined ; visible with very 
narrow slit. 

W'ithin a few units of Kirchhoft’s 1255; 
a peculiar flickering, and frequent 
changes of brightness. 

Over citron acetylene, at W.L, 5579. 
Varied much in intensity. 

Brilliant in all parts of the aurora. 

(Schellen.) 


Barker. 

Proctor. 


Lord Lindsay. 
Herschel. 


Piazzi Smyth. 
Schmidt. 

(Schellen.) 
Zollner. 


No. 3 .—A Line in the Green near E (corona line ?) 


Alvan Clark, .tun. 

Winlock. 

(Schellen.) 

Lord Lindsay. 


Backhouse. 


At 532; assumedjto be 53i‘6 (corona 
line). 

Notes three lines in the aurora as coinci¬ 
dent with corona lines. 

Near E. ; woolly at the edges, but rather 
sharp in centre ; at or near 1474 of the 
corona. 

Once only, at 532. 


No. 4 .—A Line in the Gi ecu at or near b 


Elger, Very faint; half way between principal 

auroral line and F. 

Barker. At 517. (Assumed to be 520.—Win- 

lock. ) Nebulous ; brightness, 5. 

Lord Lindsay. A faint band coincident with b, and ex¬ 
tending equally on both sides of it. 

Proctor. A faint band at 57, Na being 32 and Hy8 

75, coincident with a line (of oxygen?) 
in lumiere tube. 


No. 5 .—A Line in the Green between b and R ' 

Barker, At 502 ; brightness, 2 ; conjectured to 

coincide with a line in the chromo¬ 
sphere. 

Backhouse. Mentions a faint band seen in five auroras 

out of thirty-eight at 500 or 510 (501 ? 
—J. R. C.) 


No. 6 .—A Line in the Green-Blue at or near F 


Elger. 

Alvan Clark, jun. 
Barker, . 

Proctor. 

Lord Lindsay, 


Faint and nebulous. 

At 485 ; assumed to be 486 F hydrogen. 
At 482 ; assumed to be 485 of Alvan 
Clark, jun. 

At 81 ; more refrangible than H(8 (75).! 
Very slightly more refrangible than F ; 
side towards D sharp and well defined ; 
other side nebulous. 
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No. 7. —Line in the Indigo at or near G 

Alvan Clark, jun. At 435 ; assumed to be 434 G hydrogen. 

Proctor. At 121 ; more refrangible than liy 

(ri4); coincident with a line (of oxy¬ 
gen ?) in lumi^re tube. Probably there 
is some error here ; this line as posi 
tioned by Lord Lindsay and Alvan 
Clark, jun., being slightly] less refran¬ 
gible than G.—J. R. C. 

Lord Lindsay. Slightly less refrangible than G ; a broad, 
ill-defined band, seen only with a wide 
slit 

The continuous Spectrum 

Faint from about D to beyond F. 

Faint green reaching from aurora line to 
F. 

From aurora line to F; frequently resolved 
into three bright lines. 

Considers the bright lines or bands Nos. 
4, 6 , and 7 to be a continuous spectrum 
broken up by dark absorption bands. 

9 J, Rand Capron 


Ocean Rainfall 

to Mr. Miller’s note (Nature, vol. vii. 
p. 123), I think it may be desirable to point out that a good 
many steps have been taken in the direction he suggests. As I 
believe Mr. Miller is a reader of “ British Rainfall,” he will pro¬ 
bably hardly need to be reminded of the article on “ Ocean Rain¬ 
fall,” by Mr. F. Gaster in the volume for 1866, wherein tables 
of the prevalence of rain in the North and South Atlantic and 
North Pacific Oceans are given in considerable detail. The de¬ 
termination of the amount is a far more difficult matter for a 
number of reasons, which would require much space fully to ex¬ 
plain, and I am not at all surprised at the feat being considered 
iC impossible ; ” but the use of that word is becoming restricted. 
At the British Association meeting at Brighton, Mr. W. T. Black 
was kind enough to show me a rain gauge which he had had con¬ 
structed somewhat on the plan described by him in the Journal 
of the Scottish Meteorological Society for January 1870, and which 
he intended should make a few voyages on purpose to test. 

With respect to gauges on lightships, I may state that at my 
suggestion the Elder Brethren of the Trinity House allowed a 
gauge to be placed upon the Nore lightship in the autumn of 1865. 
It was carefully observed by the officers on board for about two 
years, and the returns were compared with simultaneous records 
kept at Sheerness on the Kentish, and Shoeburyness on the 
Essex coast. I cannot say that I was satisfied with the results, 
which were principally vitiated by spray and wind. The gauge 
was bolted rigidly to a post on the deck of the vessel, as I then 
thought this preferable to the incessant oscillations which would 
result from the employment of gimbals 

Considering the sources of inaccuracy attaching to the measure¬ 
ment of rainfall at sea, and the fact that, so far as I am aware, 
lightships are seldom more than ten or twenty miles from land, I 
think that there are few cases in which they could render valuable 
aid. 

As to the Challenger I know nothing ; but I do know that it 
was the joint resolution of Mr. Black and myself each and both 
to do what we could towards obtaining quantitative records of 
the rainfall of the North Atlantic, and when last I heard from 
him there were prospects of partial success. Only partial be¬ 
cause we do not hope or expect to ascertain the true fall, but 
merely the relative fall in different zones, or portions of the ocean. 

Camden Square, London G. J. Symons 


T. F. (Torquay). 
Flogel. 

(Schellen). 

Schmidt. 

(Schellen.) 
Zollner. 
(Schellen.) 

Guildford, Nov, 


INTRODUCTORY LECTURE OF THE MURCHI¬ 
SON CHAIR OF GEOLOGY A T EDINBURGH , 
SESSION 1872-3 * 

II. 


M UCH has recently been said (so much, indeed, that 
the subject begins to get somewhat wearisome) re- 
gardingthe necessity for wide-spread scientific instruction 
to enable our artisans to compete with the advancing in¬ 
dustry of foreign countries. Technical education has 


* Continued from p. 165. 


become a kind of political cry, like the county franchise 
or women’s electoral disabilities. We hear, continually, 
too, of the need for a more special training in science for 
such professional pursuits as those of the engineer and 
the military officer, or of the men who devote themselves 
to the task of geographical discovery. Far be it from me 
to say one word that would seem to imply an under¬ 
valuing of such practical applications of science. Most 
heartily do I wish that a technical school were established 
in every great town in the country, and that every man 
whose pursuits in life might call for the aid of science, 
should have the means of obtaining sound practical in¬ 
struction in those branches likely to be of service to him. 

But I cannot believe that such utilitarian views, im¬ 
portant though they undoubtedly are, set before us the 
true place which science ought to hold, and which I am 
convinced it will one day hold in the general system of 
education in this country. Scientific culture is something 
more than a weapon to help us in the keen warfare of 
trade and commerce. It is, in truth, itself a noble form 
of education, filling a place which can be filled by none 
other, and without which no modern culture of the higher 
type can now rightly claim to be regarded as liberal. 

It is this aspect of the subject which I seek to impress 
upon your minds to-day. I do so the more readily since 
it seems to me that your presence as members of this 
voluntary class is a token that you recognise with me the 
desirability of adding to the traditional methods of edu¬ 
cation. The matters which will come to be dealt with 
here lie outside of the ordinary curriculum of study. Yet 
they form part of that wider field which must ere long be 
conjoined with the older territories as the domain now to 
be required for higher culture. 

Apart altogether from any practical application to be 
made of a scientific training for the active business of 
life, such a training seems to me to deserve and require 
a place in our ordinary system of education on several 
grounds, of which I shall at present notice only two— 
firstly, because it trains the observing faculty; and, 
secondly, because it stimulates the imaginative faculty. 

I. Taking the lowest view of the case, it will not be 
denied that a habit of quick and accurate observation 
is one of the most advantageous powers with which a man 
or woman can be equipped. Such a habit often makes 
all. the difference between a successful and an unsuc¬ 
cessful career. In point of actual hard-thinking power a 
man may be greatly superior to his fellows, but this power 
is not enough of itself alone to ensure success in the battle 
of life. Much must ever depend on the rapidity and 
shrewdness with which passing events are noted and pro¬ 
vided for ; or, in other words, the care with which the 
observing faculty is cultivated as well as the judgment. 

But beyond and above such considerations we cannot 
doubt that the observing spirit carries about with it a 
multiplied power of enjoyment—so multiplied, indeed, 
that, placed beside the unobserving spirit, it seems 
almost to have been gifted with another sense. A well- 
trained power of observation never suffers its possessor 
to feel wholly alone. Even out of the most solitary 
scenes it can gather pleasant companionship, and amid 
the ordinary monotonous routine of life it finds recrea¬ 
tion where, in its absence, men are apt to encounter only 
dulness. The story of Qur childhood—“Eyes and no 
Eyes ”—has in this respect a significance for people of all 
ages as well as for schoolboys. 

If you think of it you will probably find that what we 
ordinarily term common sense springs in no small measure 
out of this habit of observation. A man who is wont to 
keep his eyes open and take note of the changes con¬ 
tinually going on around him, both among men and 
things, is more likely to acquire just views of the business 
of life than a man who takes notice only of what forces 
itself upon his attention. 

From the moment of our birth we are surrounded by 
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